The working capacities of handicapped children may be related to the degree to which their disability changes their habitual physical activity. Children who have serious visual handicaps are likely to be sedentary and should theoretically have reduced working capacities. Children with severe mental retardation theoretically might be apathetic and inactive and have low working capacities, or be hyperactive and have high capacities. Deaf children may compensate for their lack of oral communication with an increase in physical activity. To test these hypotheses, the physical working capacity and maximum oxygen uptake have been determined in children aged 7 to 17 years with mental retardation and visual and hearing handicaps.
Methods
Tests were performed using Von Dobeln friction type ergometers and an electrically braked ergometer. The ergometers were externally calibrated so that comparable loads were obtained (Cumming and Alexander, 1968) . All subjects were exercised at two loads of 6
Received 12 March 1971. *Supported by Fitness and Amateur Sport Directorate, Ottawa, Canada. minutes each, the first load designed to produce a heart rate of 120-130 beats/minute, and the second load a heart rate of 150-170 beats/minute. If the heart rate at the end of the second load was under 150 beats/ minute, a third 6-minute load was added. If the heart rate at the end of 6 minutes was more than 4 beats/ minute greater than that at the end of 4 minutes, the subject continued cycling until it was certain that a steady heart rate had been reached. Heart rate was recorded by electrocardiography in the deafand visually handicapped subjects, and by counting the time required for 30 beats in the retarded subjects. Checked against the electrocardiogram, the technician error in counting was nonsystematic with a mean error of less than 2 beats/ minute. Physical working capacity at a heart rate of 170 beats/minute (PWC 170) was obtained by extrapolation or intrapolation according to Wahlund (1948) .
Maximum oxygen uptake was obtained by adding a final supermaximal load sufficient to cause marked exhaustion within 3 to 5 minutes. Expired air was collected during the final 1 1 minutes in 30-second lots for oxygen uptake determination. Oxygen uptake was also obtained during the last minute of each submaximal load in the visually handicapped and deaf children.
It was not possible to obtain satisfactory air collections from the retarded children, nor was it possible to exercise them at maximal loads.
Skinfold measurements were obtained for determination of body fat using the method of Dumin and Rahaman (1967 for Health, Physical Education and Recreation, 1968) . Disposition of the three groups in relation to the normal values is summarized in Table I . For the boys, two-thirds of the deaf children were above 50 centile, and only 1 out of 15 was below the 15 centile line. For the retarded, almost a half were above 50 centile, and one-fourth were below 15 centile. For the visually handicapped, none were above the 50 centile, and over one-third were The maximum studies showed that the maximum heart rate was significantly greater in the visually handicapped than in the deaf children. The mean maximum oxygen uptake (VO2 max) in ml/min per kg body weight was similar in the deaf and visually handicapped boys. The mean Vo2 max of the younger girls were the same in both groups, while the deaf girls tended to have higher V02 max values than the visually handicapped (P
<0 05) (t test).
The correlation coefficient between PWC 170 and V02 max per kg body weight for the girls was 0 49, with a standard error of the estimate of 13o%.
The correlation coefficient between PWC 170 and Vo2 max per kg body weight for the boys was 0 57 with a standard error of prediction of 12 6%. The exercise efficiency of the children was similar, i.e. there was no difference between the oxygen requirement for performing similar work loads. For the four groups, deaf and visually handicapped boys and girls, there was a high correlation between submaximal heart rate and oxygen uptake expressed as a percentage of the maximum (correlation coefficients ranged from 0 88 to 0 94). Fig Working Capacity of Deaf, and Visualli 3 shows that there was a difference, however, between the groups in that for a given heart rate the deaf children were working at a greater percentage of their maximum. This is because the maximum heart rate in the deaf was lower than in the visually handicapped. Because of the lower maximum heart rates in the deaf children, the question arises as to whether these children were worked to true maximum values. We believe that they were because the majority of subjects worked close to exhaustion and lactic acid values obtained in 5 children ranged from 9 8 to 12-4 mmol/l. (warmed fingertip blood worked at 70% of their maximum, whereas the deaf children were working at 80% oftheir maximum (Fig. 3) . This confirms the results of previous studies (Cumnming and Danzinger, 1963) . This finding could also be explained on the basis of the deaf children not having achieved true maximal Vo2 values. In trying to communicate with the deaf children, it became obvious how much we relied on the spoken word for encouraging and urging a young subject to go all out and to put up with the leg fatigue necessary for a maximum test on the bicycle ergometer. However, with the use of sign language, large printed cards, and having an official from the Deaf School, knowledgeable in sign language, present at the time of the testing, we believe that the majority gave maximal efforts. Treadmill testing might present some advantages over the bicycle ergometer in testing these subjects.
There is a large range in the normal values for exercise working capacity in the average population. Because of this, the centile method has some advantages for looking at the range of fitness in different groups. A previous report has indicated that the physical education classes in the City of Winnipeg did not improve PWC 170 or V02 max over the course of the school year. Even schools with superior physical education programmes, while having students with above average levels of fitness, were also unsuccessful in improving these parameters (Cumming, Goulding, and Baggley, nd It is, therefore, suggested that in the three groups studied the differences in their fitness as measured by PWC 170 may be related to differences in habitual physical activity which started at an early age. The deaf had higher working capacities compared to the normal population or to the other groups, while the visually handicapped had low working capacities. The mentally retarded had some high and some low values, but the average value was similar to that of the general population. The low working capacities of the visually handicapped may be because the lack of visual acuity tends to steer them away from physically active pursuits. The working capacities of deaf children are above the average population, possibly because they do not sit around with idle chatter and spend as much time with television. The average working capacities of the normal population are equal to those of the child with severe mental retardation, possibly because neither group has the urge or need for intense physical activity. In both groups, there are found some children with relatively high and some with very low levels of fitness. 
